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This issue is timely in promoting the value of cooperative action and the continued need for a

concerted effort in protecting our diverse natural heritage.
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Introduction to Symposium: 'Working together for ecological

outcomes in the International Year of Cooperatives
5

,

17/18 November 2012

The Editors

As an activity in the International Year ofCoop-
eratives, a symposium on the theme of achiev-

ing ecological outcomes seems a fitting one. In

the area of natural history study and research

it is often through the banding together of a

number of groups to work in cooperation that

results are obtained. We live in a world where

government agencies can (or are prepared to)

put only limited resources toward the study,

enhancement or protection ofthe natural estate.

In this situation, there is much to be gained,

therefore, through the benefits of collective ac-

tion. A program of action that draws together

the coordinated efforts of a range of volunteers,

friends groups, public interest groups and field

naturalist clubs, working in conjunction with

relevant government agencies, is an effective

option. Cooperatives can work on different

fronts at the same time and often serve a wider

range of interests. Many instances of such ad-

vantages became apparent at the 2012 FNCV
Biodiversity Symposium.

Trust for Nature works at both a broad brush

and specific level. Ecocsystems such as the

heathlands near Anglesea on Victorias south

coast are protected through the acquisition of

substantial blocks of land containing the na-

tive vegetation; at the same time, in other areas,

specific plants such as Little Pink Spider-orchid

and Fairy Lanterns are the subject of other ex-

ercises in cooperative management.

In biodiversity studies, there generally, there

is often an imbalance as to which animals are

the focus. It is often landmark animals such

as Leadbeaters Possum that receive greater

attention in terms of conservation. Although

Victorias faunal emblem is at risk of extinction

and may ultimately rely on the support of its

Friends group, working conjointly with oth-

ers of like mind, it is an example of how cute

animals draw attention. Bats, the second largest

order of mammals, are a regular focus of field-

work by volunteers, and the subject of study by

a number of groups.

The less obvious fauna such as most inverte-

brates are less attractive. Notwithstanding this

apparent neglect, as Yen and New show, there

have been a number of effective programs to

ensure the survival ofsome invertebrates. These

have drawn on the expertise and varying time

availability of a range of participants including

members of the FNCV, local land managers,

friends groups, and individual volunteers.

Although not all of the papers presented at the

Symposium are reproduced in this issue, those

included here cover a wide range of subjects

within the natural world. From invertebrates to

mammals, a single plant species to entire eco-

systems, on both public and private land, co-

operatives of individuals and groups have spent

many hours working toward mutually desirable

goals, and have achieved ecological outcomes.

Although the International Year to highlight

and acknowledge such efforts has concluded,

it is anticipated that the efforts themselves will

continue into the foreseeable future.

As the Symposium amply illustrated, there

is much to be gained in natural history by act-

ing in a cooperative, concerted and continuing

manner.
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Trust for Nature: working together to protect biodiversity

on private land 1

Ben Cullen, Tiffany Inglis, Kelly Arbon and Doug Robinson

Trust for Nature, Level 5, 379 Collins Street, Melbourne, Victoria 3000

Email: trustfornature@tfn.org.au

Abstract
With over two thirds of Victoria in private ownership, the value of private land conservation is pivotal to the

future of the states biodiversity. Trust for Nature has been working for 40 years to protect conservation values

on private land across Victoria. The Trust has worked with over 1000 landholders to permanently protect 52

287 ha with legally-binding conservation covenants. In the same period, Trust for Nature has strategically pur-

chased 1 1
1
properties, currently retaining 46, representing an additional 42 842 ha of under permanent protec-

tion. The Trust has also been involved in major conservation campaigns. Through these and other measures,

Trust for Nature has been actively involved in the conservation of some of Victorias most threatened species

and communities, including within urban landscapes. (The Victorian Naturalist 130 (4) 2013, 161-165)

Keywords: private land, conservation, covenants, landowners, threatened species, urban

Conservation on private land

Victoria is Australia’s most highly cleared state

and continues to lose habitat through direct

clearing or degradation at the rate of several

thousand hectares each year. As a result, many
species of native plants and wildlife are threat-

ened and some have become extinct.

Historically, responsibility for the conserva-

tion of native plants and wildlife has resided

with public land managers, for example, Parks

Victoria and the Department of Sustainability

and Environment, who manage parks and con-

servation reserves for biodiversity; however, in

Victoria, where two-thirds of the land is pri-

vately owned—particularly the more fertile and

more highly cleared parts of the landscape— it

is recognised more and more that private land

conservation is pivotal to the long-term future

of many species of native plants and wildlife.

Trust for Nature works to conserve native

plants and wildlife on private land in Victoria. It

was established under the Victorian Conserva-

tion Trust Act 1 972 , to work with landholders

—

farmers, retirees, families, etc.—to protect land

permanently and provide ongoing support to

these landowners. Trust for Nature has devel-

oped a number of innovative ways to conserve

biodiversity on private land, and continues to

evolve to meet the challenges and embrace the

opportunities that arise in this exciting sector.

Protection of native habitat

One of the Trusts key objectives, under the Act,

is to protect areas that are ecologically signifi-

cant, of natural interest or beauty, of historic

interest or of importance in relation to the con-

servation of wildlife or native plants’.

Trust for Nature has achieved this objective

primarily through the delivery of voluntary,

perpetual conservation covenants on private

land; the purchase and management of land; or

donation of land to the Crown. The significance

of each of these conservation actions is that

they represent permanent habitat protection,

recognised as contributing to the International

Union for Conservation of Nature’s (IUCN)
protected area network and to Australia’s Na-

tional Reserve System (NRS).

Since 1972, Trust for Nature, in partnership

with more than 1000 landowners, has perma-

nently protected 52 287 ha of habitat across the

State under conservation covenant. Of particu-

lar significance has been the Trust’s ongoing

focus on the permanent protection of two of

the most highly threatened ecosystems in the

world: temperate grasslands and temperate

woodlands. More than 2000 ha of native grass-

land and over 12 000 ha ofwoodland have been

protected under conservation covenants across

Victoria’s farming landscape. The Trust also

has tried to focus on the protection of unique
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ecosystems such as the Strathbogie Ranges
perched bogs—tiny patches of wetland habi-

tat created by groundwater seepages from the

granite bedrock. Nearly all of the bogs occur
on private land and over the past 10 years Trust

for Nature has targeted their protection in the

Goulburn-Broken catchment. To date, we have

successfully negotiated permanent protection

of bogs with 12 landowners in this region.

In the same period, Trust for Nature has pur-

chased 111 properties, currently retaining 46

properties, including its flagship 30000 ha Neds
Corner Station on the Murray River, west of

Mildura. Altogether, these properties represent

an additional 42 842 ha of private land habitat

permanently protected for conservation. As
part of this program, Trust for Nature has tar-

geted the purchase and protection of threatened

ecosystems, particularly grasslands, woodlands
and wetlands. For example, the Trust has re-

cently purchased several properties on the Av-

oca Plains totalling 3021 ha that contain nation-

ally significant grasslands, wetlands and Buloke

woodlands. The properties are also home to

nationally threatened species, including Plains-

wanderer Pedionomus torquatus (Vcr), Chariot-

wheels Maireana cheelii (Vv) and Slender Dar-

ling-pea Swainsona murrayana (Ve) 2
.

One of the Trusts unique roles within Victo-

rias conservation arena has been its active sup-

port for the protection of land through public

appeals or donations of land. Its role has been
especially notable in two major conservation

campaigns: to save Anglesea Heathlands and
Greens Bush.

Anglesea Heathlands

The campaign to save the coastal heathlands

between Anglesea and Airey s Inlet took more
than five years of intense campaigning by the

local community and the Great Ocean Road
Committee in the early 1990s. At the time,

nearly all of the heathlands were proposed

for residential subdivision, including a 410 ha

subdivision on one of three properties targeted

for protection. The final planning solution con-

sisted of a negotiated outcome across the three

priority properties, ultimately resulting in:

• permanent protection of 228 ha of private na-

tive vegetation under covenant;

• purchase of 216 ha of habitat on one property

by Trust for Nature, with funding support

from the Australian Government and State

Government;

• purchase of 14 ha of habitat on another prop-

erty, using funds raised by the Great Ocean
Road Committee;

• donation of 14 ha of land to Trust for Nature

by the owners of one of the properties; and

• planning restrictions on the approved subdi-

vision, ensuring that native vegetation on the

subdivided lots was retained.

Subsequently, the late Mary White, a passionate

advocate for conservation of her beloved Angle-

sea Heathlands, donated her house to the Trust

so that proceeds from its subsequent sale could

further assist with conservation in the area.

Green’s Bush

In 1985, the Green family applied to their local

council to subdivide their 400 ha property into

rural lots. A campaign began to save the bush-

land and add it to the adjacent Nepean State

Park, including the establishment of an appeal

by Trust for Nature to help raise funds to pur-

chase the land. By 1988, the appeal had raised

some $1.3 million and, with additional funds

from the State Government, Trust for Nature

purchased 170 ha of Greens Bush. A planning

solution negotiated for the remaining 230 ha
of land allowed subdivision into 18 allotments,

subject to stringent conditions and covenants

with the Trust. In 1989, however, the State Gov-
ernment agreed to purchase the residual 230 ha

of land, and incorporated it into what is now
the Mornington Peninsula National Park.

Threatened flora protection

In addition to the protection of native habitat,

Trust for Nature has focused on the protection

of threatened species, using conservation cov-

enants or land purchase as the principal way to

secure threatened plants.

Currently, 368 threatened plant species, in-

cluding 41 nationally threatened species, have

been recorded on Trust for Nature covenants

and properties. Of the approximately 1201 pri-

vate properties across Victoria with conserva-

tion covenants, and Trust for Nature owned
properties, nearly 40% are known to support

threatened plants.

Species of particular significance in terms of

known populations on Trust for Nature land
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include Chariot Wheels Maireana cheelii (Vv),

Concave Pomaderris Pomaderris subplicata

(Vv), Euroa Guinea-flower Hibbertia humifusa

erigens (Vv), Leafy Greenhood Pterostylis cuc-

ullata (Ve), Little Pink Spider-orchid Caladenia

rosella (Ee), Matted Flax-lily Dianella amoena

(Ee), Spiny Rice-flower Pimelea spinibractea

spinibractea (Ce), Dwarf Kerrawang Rulingia

prostrata (Ee) and Swamp Sheoak Casuarina

obesa (e).

Active management
To support private landowners, Trust for Na-

ture has an ongoing Stewardship Program. The

Stewardship Program entails the development

and implementation of management plans for

all of its covenants and properties. On grassland

and woodland sites, in particular, this manage-

ment may include active habitat disturbance

through grazing or ecological burns to reduce

biomass and maintain species diversity. On oth-

er sites the focus may be on weed control. For

example, on the Trust-owned property ‘Har-

bury’ near Gembrook, the local management

committee has actively removed an infestation

ofthe woody weed Sweet Pittosporum Pittospo-

rum undulatum , resulting in an increase in the

population size oftwo rare plant species: Bristly

Shield-fern Lastreopsis hispida and Long Pink-

bells Tetratheca stenocarpa.

Other examples of active management across

the State have included:

• reintroductions of significant species or addi-

tional life-forms;

• establishment of fencing enclosures to im-

prove understorey condition or protect popu-

lations of threatened species, including Whip-

stick Westringia Westringia crassifolia (Ee);

• guarding of notable plants from browsing by

deer and native herbivores;

• direct-seeding of sites to add understorey and

groundcover diversity; and

• creation of supplement habitat.

Conservation in urban landscapes

Some of Victorias most threatened species and

communities occur in urban landscapes. As

urbanisation continues to expand, conserva-

tion in these areas is becoming increasingly

important. Trust for Nature’s most developed

region, Port Phillip and Western Port, makes

up approximately 5.6% of Victorias total area,

but contains 212 of 1201 covenants (as of 28

February 2013), the highest number of any

region. This region covers greater Melbourne,

Phillip Island, Mornington Peninsula, Dande-

nong Ranges, Yarra Ranges, Kinglake Ranges,

Werribee Ranges and Macedon Ranges. There

are also seven Trust for Nature owned proper-

ties in this region. Together, these covenants

and Trust owned properties protect a diverse

range of habitats from rainforest through to

grasslands and wetlands, as well as significant

plant and animal species. Several examples are

discussed in more detail below.

Southern Brown Bandicoot

Areas of the former Koo Wee Rup Swamp and

surrounds, south-east of Melbourne, are sub-

ject to ongoing development pressures from

an increased demand for residential land. This

area retains an important population of the

nationally endangered Southern Brown Bandi-

coot, south-eastern subspecies, Isoodon obesu-

lus obesulus (Coates et al 2008). In this largely

agricultural landscape, the bandicoot occurs in

a variety of habitats, including small patches of

remnant vegetation as well as residential and

farmland areas. Trust for Nature covenants have

been established across a number of properties

where bandicoots have been recorded or where

suitable habitat exists. In addition to protecting

existing habitat, we have provided landowners

with cat traps to help reduce the threat of pre-

dation on bandicoots, and weed control grants

to improve habitat values.

Tootgarook Swamp
The Tootgarook Swamp on the southern Morn-
ington Peninsula is an extensive wetland sys-

tem with important conservation values. The

peat soils are subject to inundation throughout

large areas, supporting endangered wetland

formations and Sedge Wetlands, Tall Marsh
and Swamp Scrub vegetation classes. The area

is surrounded by residential properties to the

north and farmland to the south, and develop-

ment pressure has been increasing. In response,

Trust for Nature has been working for many
years to protect this site. In partnership with

private landowners and the Mornington Penin-

sula Shire Council, we were recently successful
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in establishing conservation covenants over

two large properties covering over 200 ha of the

Swamp. One of these properties contains a large

tract of the state listed Coastal Moonah Mela-
leuca lanceolata subsp. lanceolata Woodland
Community. Within this community there is a

large population of the nationally listed Leafy

Greenhood orchid Pterostylis cucullata.

Phascogales and Spider Orchids

In the foothills north-east of Melbourne near

Warrandyte, Trust for Nature has worked col-

laboratively with residents and local groups to

protect the state listed Brush-tailed Phascogale

Phascogale tapoatafa and the nationally en-

dangered Little Pink Spider-orchid Caladenia

rosella.

The Brush-tailed Phascogale has been record-

ed on a number of Trust for Nature covenants

throughout the area. Residents have reported

the species utilising modified habitats such as

wood sheds and roofs as nesting sites, which
may in part be due to a lack of suitable hollow
bearing trees. Using funds from a generous

private donation, Trust for Nature was able to

establish a program to erect nest boxes on cov-

enants to supplement Phascogale habitat. We
also purchased a nest box camera which we will

use to monitor the nest boxes over time and
gauge their success.

The Little Pink Spider-orchid is thought to

have once been widespread and common, be-

ing associated with woodlands (DSEWPC
2013); however, it is now known from only a

few very small, disjunct populations north-east

of Melbourne. Trust for Nature has worked
with landowners to establish conservation cov-

enants to help protect this species at locations

where it is known. Furthermore, with the as-

sistance of a local foundation, in 2009 we were

able to purchase a property that supports a

population of the species. Although small, this

one acre property protects a significant patch of

the rare orchid.

Fairy Lanterns

Fairy Lanterns Thismia rodwayi is a saprophytic

herb that grows below the leaf litter on a creep-

ing mycorrhizal root system. Only the tiny red,

lantern-like flower, with a maximum height of 30

mm, appears above the ground (Walsh and En-

twistle 1994-1999). Consequently, the species is

very difficult to find, and had not been collected

in the wild in Victoria since 1935. However, in

2008, Trust for Nature covenantors in the Gladys-

dale area discovered a single individual on their

property. This significant record highlights the

importance of landowner knowledge and obser-

vations from which Trust for Natures Steward-

ship Program is able to support and benefit.

Powerful Owl
Australia’s largest owl, the state listed Powerful

Owl Ninox strenua
, has been reported from a

number of Trust for Nature covenants in the

Port Phillip and Western Port region. In par-

ticular, a large number of records come from
the Pakenham Upper/Gembrook area east of

Melbourne, where there is a high concentra-

tion of covenanted properties. This cluster of

properties helps to provide a corridor of habitat

between the Dandenong Ranges and Bunyip

State Park. Links like these are likely to pro-

vide essential connectivity, particularly for spe-

cies such as the Powerful Owl, which has large

habitat requirements and is estimated to have

a range from many hundreds to thousands of

hectares (McNabb and McNabb 2011). Trust

for Nature also has created management plans

that focus on retaining and improving Powerful

Owl habitat in this area.

The future of conservation on private land

Trust for Nature is one of several private land

conservation trusts in Australia. Our role in

Victorias conservation sector arena continues

to grow. One of our goals over the next five

years is to develop, with our partners, new and
innovative ways to conserve Victorias biodi-

versity while providing ongoing support to

our volunteer covenantors. Our achievements

in the conservation of threatened species are

a strong base from which we can continue to

promote the importance of conservation on
private land.

For more information about the Trust, please

visit our website: www.tfn.org.au.

Notes
1. This paper is adapted from Robinson et al. (2011)

Beyond parks and reserves—the importance of
conservation on private land. Australasian Plant

Conservation. Journal of the Australian Network
for Plant Conservation 20, 1 (Jun-Aug 2011.
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2. The species status abbreviations in this article are

shown in the following format:

Upper case letters indicate a federal listing in the

Environment Protection and Biodiversity Con-
servation Act 1999 (EPBC Act); lower case let-

ters indicate a state listing in the Advisory Lists of

Threatened Species.

CR/cr = Critically Endangered, E/e = Endangered,

V/v = Vulnerable.
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Scientists, agencies and community working together:

a key need for invertebrate conservation in Victoria

Alan L Yen 1 and Tim R New2

'Biosciences Research Division, Department of Environment and Primary Industries, AgriBio,

5 Ring Road, La Trobe University, Bundoora, Victoria 3083 (Email: alan.yen@depi.vic.gov.au)

department of Zoology, La Trobe University, Bundoora, Victoria 3086. (Email: t.new@latrobe.edu.au)

Abstract
Cooperation of scientists, conservation agencies and the wider community is critical for pursuing invertebrate

conservation, but many problems can arise in promoting this approach effectively. They are exemplified here by

consideration of four notable flagship species in Victoria: the Giant Gippsland earthworm, Golden sun-moth,

Eltham copper butterfly and Ancient greenling damselfly, which are supported to varying extents by recovery

teams and normal recovery plans and by community enthusiasm and participation in their conservation. A
fifth example of ‘working together is the Invertebrate Survey Group of the Field Naturalists’ Club of Victoria,

whose activities are discussed in the context of broader needs to promote values of community participation.

(The Victorian Naturalist 130 (4) 2013, 165-173)

Key words: Invertebrate conservation, scientists, agencies, volunteers, recovery teams

Introduction
Conservation management, widely seen as es-

sential for the wellbeing of species and natural

environments, has many centres of interest,

each with implications well beyond the imme-

diate focus of attending a particular threatened

species, site or biotope. However, many of the

less obvious or least known groups of organ-

isms receive little consideration, or efforts for

conservation. The need for ‘working together

for conservation extends far beyond the most

popular animals (especially birds and mam-
mals) and vascular plants. The massive taxo-

nomic and ecological diversity of invertebrates

and their roles in the provision of essential eco-

logical services that help maintain life has been

the subject of many books and papers over

the last 30 years, with awareness of their im-

portance catalysed through a key essay by EO
Wilson (1987). In terms of number of species,

invertebrates dominate the global fauna. Esti-

mates of the numbers of non-marine inverte-

brate species on Earth have varied widely, with

estimates in excess of 30 million species. How-
ever, a more recent estimate puts the figure at

around 3.7 million species ofwhich around two

thirds are not named (Hamilton et al. 2010). If

this figure is correct, then Australia could be

home to around 10% of the worlds fauna—an

estimated 300 000 species of which fewer than

half have been formally named (Yen and Butch-

er 1997). However, the number of ‘species’ does

not properly reflect the variety present. Molec-
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ular studies continue to reveal large numbers of
cryptic’ but distinctive forms in almost all cases

examined, and it becomes somewhat subjective

as to whether some of these should be consid-

ered formally distinct.

Only a minute fraction are considered in con-

servation decision-making, with an emphasis
on species or subspecies that have been desig-

nated in some way as ‘threatened’ In Victoria,

more than 40 species are listed under the Flora

and Fauna Guarantee Act 1988 (FFG) and many
more are signalled in the Advisory List of Threat-

ened Invertebrate Fauna (Victorian Department
of Sustainability and Environment 2009). Five

of these species are also listed under the Com-
monwealth Environment Protection Biodiversity

Conservation Act 1999 (EPBCA). The discrep-

ancy in the number of species listed under State

and Commonwealth legislations in part reflects

the differing criteria used to assess conservation

status, with the Commonwealth placing greater

emphasis on population viability analyses. Re-

liable information on population numbers for

invertebrates is almost invariably lacking. In

Victoria, the listing of many threatened species

(especially the beetles and butterflies) is based
primarily on information provided by amateurs,

hobbyists, and insect collectors. This informa-

tion would not be accumulated without this re-

source and highlights the importance of volun-

teers in assisting conservation programs, even at

the most basic level of gathering information to

aid setting of priorities. On a broader perspec-

tive, the reason that butterflies are amongst the

most informative insect groups in conservation

assessments is simply that the biological and dis-

tributional information accumulated over more
than a century of collector enthusiasm provides

a template far more complete than for any other

group.

Besides providing fundamental information

about threatened species, these ‘amateurs’ are

also important contributors to many practical

aspects of the conservation of threatened spe-

cies. In theory, the listing of a threatened spe-

cies should result in the formation of a recovery

team to guide the recovery process, and include

representatives of all the major community and
other constituency groups with interests in the

conservation program (New 2009). Members
of recovery teams should include people with

relevant expertise for the species: technical ex-

perts, managers (Department of Environment
and Primary Industry (DEPI), Parks Victoria

(PV), Shires, Councils), and community mem-
bers. Listing under FFG obliges the preparation

of an ‘Action Statement’ setting out the major
needs for conservation. A fuller recovery plan is

not mandated under this Act, but in some other

places is regarded as a routine requirement.

However, whilst there is wide recognition

of the importance of recovery teams to over-

see conservation programs that may be both
biologically and politically complex, and ex-

tend over many years, there are only three

recognised invertebrate ‘recovery’ teams in

Victoria (for the Giant Gippsland earthworm,
the Eltham copper butterfly and the Ancient
greenling damselfly), and these are noted be-

low. These three taxa are classic centres of in-

vertebrate conservation interest in Victoria,

and fuller historical accounts of this interest

are included in Yen et al. (1990). The theme of

community and managers working together is

exemplified by four case studies presented here

to assess how different groups work together

to ensure the conservation of listed threatened

taxa: these cases concern the above three, plus

the Golden sun-moth, for which there is no for-

mal recovery team. A fifth case study, involv-

ing the Field Naturalists Club of Victoria Ter-

restrial Invertebrate Survey group, is included

because it highlights issues faced by volunteers

when working with invertebrates, and demon-
strates some of the wide range of issues that can
arise in doing so, and some of the major needs

to enhance such critical support from the wider

community.

Working together case study 1: the Giant
Gippsland Earthworm
The Giant Gippsland Earthworm (GGE), Megas-
colides australis McCoy (Oligochaeta: Megas-
colecidae), is a well-publicised species that is

restricted to a small region of South Gippsland.

It is subterranean and does not venture above

ground, so is difficult to survey. M. austra-

lis is apparently long-lived and has a very low
reproductive rate. Its body is very fragile and
individuals generally die if their skin is broken
(Van Praagh et al 1989). Despite this, the worm
has survived major change in above-ground
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vegetation since European settlement with the

conversion of wet forests to pastures, although

there is an apparent decline in range and abun-

dance (Van Praagh and Yen 2010). Most known
populations occur on private land.

Early observations on the GGE were under-

taken by members of the Field Naturalists Club

of Victoria, Baldwin Spencer and Charles Bar-

rett (Barrett 1929, 1930, 1931; Spencer 1888).

In the 1960s to 1970s, Brian Smith (National

Museum of Victoria and FNCV) also made ob-

servations of the GGE and, more notably, con-

ducted a land owner survey ofthe region to map
its distribution (Smith and Peterson 1982). The

first attempt to study the ecology of the GGE
was undertaken by Van Praagh (1992) and fur-

ther surveys were undertaken to delineate and

identify the habitat factors determining its dis-

tribution (Van Praagh et al. 2007). Evidence for

the decline of the GGE was based on loss of the

species at previously occupied sites—generally

based on land holder recollections. The main

threats were considered to be land clearance

(tree removal and loss of or changes to the soil

habitat) and agricultural practices (ploughing,

chemical additions to the soil). Tree planting

was seen as a possible conservation measure.

With further studies, the main threats are now
seen as subdivision of farms for urban devel-

opment, new agricultural systems that rely on

heavy use of chemicals, and inappropriate tree

planting. The main threat to the GGE is change

in hydrological regimes associated with land

use changes. In an unpredicted reversal, dairy

farming that considers the needs of the GGE
is the best chance of long-term survival (Van

Praagh et al 2007).

The Giant Gippsland Earthworm Recov-

ery Team operates under the EPBCA and the

FFG. It has relied on small financial contribu-

tions from DSE, used for running the Recovery

Team, and small research projects to answer

management questions. The membership of the

Recovery Team has primarily comprised tech-

nical experts and land managers. Attempts to

involve community groups (such as Landcare

groups) in the Recovery Team have not been

very successful. Limited input by volunteers

has enhanced distributional surveys, for exam-

ple, by the Friends of the Museum. The most

important community group not formally on

the Recovery Team is the farming community

of South Gippsland, which has provided inval-

uable support in permitting research on their

properties, and provided historical information

and local contacts.

Because of its size, the GGE presents differ-

ent technical constraints compared to working

with many of the smaller species. It is certainly

charismatic, acknowledged as an important lo-

cal animal, and well respected by the local com-

munity; however, its subterranean habitat and

its fragile body are major constraints to work-

ing with this species.

Working together case study 2: the Golden

sun-moth

The Golden sun-moth (GSM) Synemon plana

Walker (Lepidoptera: Castniidae) is associated

with native temperate grasslands in the ACT
and in Victoria. It is believed to have an 18 to

24 month life cycle. Its caterpillars are subter-

ranean, feeding on roots of grasses, and adults

emerge in late spring-summer and are active

for only a few days (Gibson and New 2007)).

The females are flightless, so detection is based

on flying males; the unpredictable brief flight

period, in conjunction with enormous varia-

tion in population sizes between years, makes

this species very difficult to monitor. The cat-

erpillars apparently feed on wallaby grasses,

Austrodanthonia spp., but a dilemma has arisen

in that there is evidence that they also feed on

the introduced Chilean Needle Grass Nassel-

la neesiana Trin. et Rupr., a declared noxious

weed (Richter et al 2013). In both the ACT and

Victoria, the better known occurrences have

been on remnant native grasslands that are now
prime real estate or in demand for industrial

development sites. GSM is listed under both

the FFG and EPBCA and is listed as Critically

Endangered under the EPBCA—the highest

conservation risk status available for an extant

taxon. It is listed also under the local acts for

the Australian Capital Territory and New South

Wales.

There is no recovery team for the GSM. The

conservation agenda is driven by development:

largely through competing private consultancy

firms pursuing the survey obligations of envi-

ronmental close-up impact statements on grass-

lands sought for development; some train and
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pay community groups to do surveys. Despite

the valuable inputs of many community groups,

such as the Merri Creek Management Group
and the Victorian National Parks Association,

information on this species is fragmented. It is

an important flagship for native grasslands in the

region, and conservation management is also

politically charged, leading to heated debates

over principles of habitat offsets and other mat-
ters (New 2012). There is considerable need for

a national recovery team to guide the somewhat
fragmented conservation interests for this moth.
Effective field surveys for this species remain a

dilemma because its unpredictable periods of

above-ground activity require either many peo-

ple working simultaneously in the field or new
technologies to detect larvae or adults.

Working together case study 3: the Eltham
copper butterfly

The Eltham copper butterfly (ECB) Paralucia

pyrodiscus lucida Crosby (Lepidoptera: Lycae-

nidae) depends on Bursaria spinosa Cav. as the

sole larval food plant and Notoncus spp. ants to

tend larvae. It occurs as fire-age related eucalypt

woodland metapopulations in Eltham, Green-
sborough, Bendigo, Castlemaine, Wail and
Kiata (Canzano et al. 2007; Bayes et al 2012).

The ECB attracted public attention when it was
‘rediscovered’ in 1987 when a major subdivi-

sion project was proposed in Eltham, in outer

north-eastern Melbourne (New 2011). While
the subdivision went ahead, public pressure

resulted in the establishment of three reserves

for the butterfly. It was listed under the FFG but

has not been listed under the EPBCA despite

recommendations for it to be listed nation-

ally (Sands and New 2002). The Eltham Cop-
per Butterfly Working Group was established

to coordinate and oversee the conservation of

this taxon. The Working Group supervised the

annual monitoring program, and maintained
a ‘watching brief’ on site management and
rehabilitation issues (including fire manage-
ment), survey for new sites, and promoting
the ECB through educational activities. The
group is faced with a challenging task in the

Melbourne sites (Eltham and Greensborough)
because the ECB is found in small isolated and
change-prone reserves within an urban setting,

and these are supervised by a variety of man-

aging agencies. The ECB populations are con-

servation dependent in that they are unlikely

to survive in perpetuity without human inter-

vention. The metapopulation structure of ECB
populations means that they require adequate

and accessible suitable habitat to maintain their

populations. The habitat is fire-age dependent,

and this is difficult to maintain in the urban en-

vironment.

As a result of its high profile within urban
settings in Melbourne, conserving the ECB
has required the involvement of a broad range

of stakeholders. The ECB working group has

guided conservation actions based on the FFG
Action Plan (Webster 1993). The group com-
prises technical experts who provide scientific

input regarding insects, plants, and ecosys-

tem processes (primarily fire); land manag-
ers (Parks Victoria, Nillumbik Shire, Banyule
City Council) overseeing and undertaking site

management (including weed control, rubbish

dumping, planning issues); DSE biodiversity

staff to assist on Government policies and pri-

orities and regional surveys and site manage-
ment; and friends groups (Friends of the ECB
assist with surveys, site restoration, publicity

at Eltham; Friends of Kalimna Park undertake

similar activities at Castlemaine). Other com-
munity groups that have been involved include

the Country Fire Authority who assisted with

an ecological burn of one of the Eltham re-

serves; Australia Post at Eltham who assisted

with a school’s art contest and also set up an
ECB post mark; and local primary schools.

Large numbers of volunteers have participated

in the annual larval and adult counts at Eltham,

Greensborough and Castlemaine, and the re-

covery program would not have been possible

without these volunteers. In 2012, the Friends

of the ECB received a large Community grant

for three years to conduct surveys and manage
Eltham sites; they have thus essentially taken

leadership in this important conservation en-

deavour.

While there has been considerable ‘work-

ing together’ for the ECB, the geographically

broad distribution of the small populations has

involved a large number of different groups

in decision-making and to resource. This has

resulted in disjunct management of ECB with

emphasis on managing the conservation-de-
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pendent populations located in Melbourne,

possibly at the expense of the populations with

potentially larger expanses of suitable habi-

tat outside of Melbourne. However, even the

populations around Bendigo and Castlemaine

could be threatened by increasing urbanisation

as well as large fuel reduction programs near

population centres (New et al. 2010). Never-

theless, the differing conservation demands of

‘rural’ and ‘urban’ ECB populations necessitate

local foci of interest, with the future role of the

state-wide management group emphasising

coordination and raising community support

throughout Victoria.

Working together case study 4: Ancient

greenling damselfly

The Hemiphlebia damselfly or Ancient green-

ling Hemiphlebia mirabilis Selys (Odonata:

Hemiphlebiidae) occurs on a few small season-

al wetlands in Victoria, and it is found in south-

ern South Australia, Flinders Island, and north-

eastern Tasmania. It is the smallest species of

Odonata in Australia. Its discovery on Wilsons

Promontory, at a time when it was widely be-

lieved to be extinct, aroused international inter-

est in its conservation. The small recovery team

was initiated through need to monitor the re-

covery of the Wilsons Promontory population

after its primary site was accidentally burned

(New 1993). The team has fostered interest in

surveys, but the major local community interest

has devolved on wetlands near Yea, for which

community support has been instrumental in

leading to greater recognition and protection. It

represents the many cases of threatened inver-

tebrates for which local sustained community

support is perhaps the most significant ingre-

dient in conservation, with appropriate agency

support endorsing that enthusiasm.

Working together case study 5: the Field

Naturalists Club of Victoria

The fundamental requirements for accurately

determining the conservation status of inver-

tebrates include adequate baseline informa-

tion on distribution and population sizes from

which to assess conservation need, in a context

of understanding the species’ life cycle and ma-

jor resource needs. This information is in most

cases fragmentary, and obtaining basic informa-

tion through survey and observation is critical
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for conservation planning. The major foci are

selected notable taxa, as above, or the broader

complexities of completing large invertebrate

surveys that potentially provide information on

larger numbers of taxa and help to characterise

assemblages or the variety of invertebrates as-

sociated with particular kinds of habitat. The

Field Naturalists Club of Victoria (FNCV) and

the Entomological Society of Victoria, as the

major organisations with these interests in the

State, have both run excursions and published

lists of taxa collected by their members. Gener-

ally these have involved small numbers of taxa

that are of interest to the members or for which

taxonomic expertise is available to make accu-

rate identifications. The study of insects within

the FNCV has had a chequered history under

the banner of the Entomology Group, Inver-

tebrate Survey Group and now the Terrestrial

Invertebrate Group.

The Invertebrate Survey Group (ISG) was set

up to undertake broader surveys of selected lo-

cations rather than concentrating on selected

taxa. Under the enthusiastic leadership of Ed

Grey, a naturalist without an invertebrate back-

ground, the ISG undertook surveys at Glynns

Reserve (Warrandyte) in 1997, Wilsons Prom-

ontory in 1998 and at Mt McKay in 1999. The

survey at Glynns Reserve was extensive and in-

volved a large number of participants. The ISG

trained members to identify invertebrates to

the morphospecies level for some groups and

to family level for others. This was a complex

undertaking for volunteers, and the results are

still being analysed for writing up (Ed Grey,

pers. comm. 2013). One short observational

note originated from the Glynns Reserve

(Grey 1998). The ISG published results from

the McKay and Wilsons Promontory surveys

(Grey 1999, 2002). It is noteworthy that many
of the naturalists involved in these invertebrate

surveys went on to be active participants in

the highly successful Fungimap scheme. Fun-

gimap was started at the FNCV and involved

participants initially surveying for selected

taxa, thus building up more detailed distribu-

tion records for each of the nominated taxa.

As capability was built up, the number of taxa

was increased and many participants were able

to identify taxa that were not on the initial list.

This approach has considerable potential also
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for invertebrates, although differences in the

biologies of fungi and invertebrates have con-

siderable bearing on how it can be applied most
constructively to the latter.

Discussion

Involving the wider community in invertebrate

conservation projects is difficult but, equally,

is a critical requirement to counter the small,

and diminishing, level of resources available

through government agencies for species-level

conservation. Credibility and mutual goodwill

are major components of this working togeth-

er. How different groups work together with

threatened species varies widely according to

the identity of the species (the complexity of

its biology affects the ease of working with it,

and its distribution may not be convenient’

for volunteer visits—either because of distance

or permit requirements) and what drives the

recovery process (statutory listing and devel-

opment, charisma of the species). Perceived

‘worth’ of the focal species may also be impor-

tant. The latter factors will influence the ease

of getting resources to work on these taxa (as

well as whether they are listed at both the State

and Commonwealth levels). The effectiveness

of the programs will often rely on leadership

—whether this is an effective recovery team,

or the perhaps less predictable and less heav-

ily coordinated progress in the absence of such

a formal group. Leadership will depend upon
the enthusiasm of a small number of individu-

als, and in the case of invertebrates, the pool of

available invertebrate expertise is small to begin

with, resulting in efforts of the few informed in-

dividuals being ‘diluted’ across several projects.

Community involvement is critically impor-

tant for invertebrate species conservation, both

politically and practically. It provides voluntary

advice and help and a local sense of ownership.

However, harmonious cooperation requires

‘officialdom’ listening to community concerns

and also gaining community trust. The dangers

associated with linking recovery teams with the

community include failing to recognise com-
munity understanding of ecological concepts,

failing to appreciate community hopes/desires/

capability, failing to provide continuing support

and encouragement, and agency proprietorship.

The facilitating features have been discussed

extensively (New 2010), and frequently include

respect, education, tact and effective commu-
nication, with interest retained well beyond the

initial ‘flush of enthusiasm’ engendered when a

threatened local species is first noticed. Within
Australia, perhaps the most successful example
has been for the Richmond birdwing butterfly

Ornithoptera richmondia (Gray), with range-

wide conservation including networks of sev-

eral hundred volunteers and numerous schools

also participating (Sands et al 1997). Another
significant group to be involved are indigenous

Australians, whose knowledge of the environ-

ment can provide important insights.

Two important factors can determine the ef-

fectiveness and longevity ofprograms involving

volunteers. First, there is volunteer burn-out;

volunteers may lose interest or take up other in-

terests as individual circumstances and priori-

ties change. Second, the potential ‘us and them’

conflict between ‘professionals’ and ‘volunteers’

where the outcomes desired by professionals

may not align with those of the volunteers and
lead to a negative impact on voluntarism (Pod-

jed and Mursic 2008).

Successful recovery programs depend upon
community groups and volunteers. However,

the pool of volunteers is often small and has

high turnover rates. Some programs have a

small number of long-term volunteers but, in

both contexts, fatigue sets in or other interests

and priorities impose and reduce volunteer

numbers. The larval and adult Eltham Copper
butterfly counts have been conducted for 20

years at Eltham, during which time it has been

difficult to sustain a pool of volunteers. One of

the barriers is that monitoring is a long-term

activity and it is difficult to demonstrate instant

measurable benefits as a result of volunteer la-

bours.

These issues have been identified here for

only four taxa— less than 10% of listed threat-

ened Victorian invertebrates and only a minute

fraction of the invertebrate fauna that merits,

parallel attention but that are never likely to re-

ceive it. Even the listed species are, for the most
part, largely neglected in conservation action,

Except for sporadic attention from individual

interested people. Those species must be placed

in the wider context of a largely undocumented
invertebrate fauna, and it is pertinent to con-
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sider briefly ifwider inventory surveys can con-

tribute usefully to practical conservation.

The effectiveness of broader invertebrate

surveys depends on their purpose. Many are

underaken simply to collect species from par-

ticular sites or biotopes as initial inventories to

enumerate taxa present, with little regard to un-

derstanding how they fit into the broader envi-

ronment. More rarely, surveys can be ecological

undertakings to provide information on habitat

management. Whatever the purpose, they can

be rewarding experiences, yielding new infor-

mation and providing excellent opportunities

for education and increasing awareness of in-

vertebrate life, and of the difficulties of enumer-

ating and studying it. One problem is that the

outcomes of such efforts may not be seen for

a considerable period, because of difficulties

and lack of expertise and facilities to sort and

identify the specimens accumulated. For exam-

ple, the recent Bioblitz surveys funded by the

Australian Government have collected many
new species from a number of locations across

Australia. They have benefited taxonomists

and museum collections, but the longer-term

benefits are not yet clear. The Bioblitzes, and

related surveys over the years, have included

participation by volunteers, so one benefit has

been capability training. Nevertheless, and cyn-

ically, it is easy to see these as smash and grab

raids’ rather than serious scientific endeavour,

and maintaining community credibility may be

difficult. Even the process of collecting inverte-

brates can pose ethical dilemmas.

Invertebrate surveys, whatever their objec-

tives, generally result in the collection of large

numbers of specimens, including many un-

described species. It is generally easier to get

volunteers for field work, but it is more diffi-

cult to train and maintain a group to sort and

identify the material. The result is that some

surveys never see completion, but information

is garnered from analysis of selected taxonomic

groups, for which knowledge and/or capabil-

ity is available. The FNCV ISG surveys are an

outstanding example of two surveys that were

completed and one, the more complex survey,

still being worked on some 16 years after field

work: again we emphasise the difficulties of

working with poorly documented faunas. The

FNCV ISG has shown that amateur groups can

successfully complete this type ofwork, but this

approach has new barriers such as (1) the rising

cost of materials required to store specimens

properly; (2) the unwillingness of more institu-

tions to accept collections for long-term stor-

age because they are running out of space; and

(3) a decline in invertebrate specialist expertise

to assist them. All are important constraints; a

standard 10-drawer insect cabinet now costs

well over $2000; both storage space and curato-

rial capability are limiting; and, at a time when

calls to ‘document biodiversity’ have never been

greater, many institutions have reduced capa-

bility to do so, and the relevant background

education is decreasing in tertiary institutions.

Invertebrate experts are themselves becoming

a threatened species because of reduced train-

ing in tertiary institutions, the reduction in

the teaching of traditional biology in favour of

molecular based biology, mathematical model-

ling on less and less empirical data, and envi-

ronmental management based on surrogates

for biodiversity (such as assuming that plant

communities are an effective surrogate for as-

sociated faunal communities).

Nevertheless, goodwill to participate is clearly

present. Contrasting interest in invertebrates

with that in birds, for example, reveals the en-

viable volunteer base that participates in the

activities of Birdlife Australia. Some of the

impediments to achieving relative parity are

due simply to working with invertebrates. First

there is the public relations barrier: inverte-

brates are not popular with a high proportion

of the public because some are health, agricul-

tural, structural or amenity pests. The general

unfavourable image renders gaining political

support for invertebrate projects difficult. Lack

of information on species identification, biol-

ogy and ecology, distribution and habitat re-

quirements for most species links with more
technical issues associated with working with

invertebrates: small body size, very different

life history stages, some can be difficult to col-

lect, high temporal and spatial species turnover

(most are very seasonal) lots of different spe-

cies, many of which have not been formally de-

scribed and do not have a binomial scientific

name, or which cannot be identified without

detailed specialist examination and compari-

son with large institutional collections.
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The current government strategies across

Australia seem to emphasise the concept of

partnerships’ with communities. While this is

a laudable objective in terms of community par-

ticipation, there is the danger that it is moving
more responsibilities to volunteers while cutting

budgets. In the words of a recent Environment
Defenders Office press release in 2012, Although

there is considerable reference to partnerships’,

this appears to be more in the nature of encour-

aging voluntary activity in the face of Govern-

ment funding cuts, and does not actually include

any real measures to give communities greater

rights over environmental decision-making.’

If we require assistance from community
groups and volunteers as exercises that are both

profitable and harmonious, we need to be able

to train them effectively and sympathetically,

whilst conveying a strong sense of worth and
partnership. The widespread low prominence
of natural history’ in Australia contrasts with

the traditional outcomes of that interest else-

where, and (together with a small population

base) largely precludes local development of

organisations paralleling those so effective in

promoting invertebrate conservation in Europe
or North America. For a major flagship group,

butterflies, the initially UK-based organisa-

tion Butterfly Conservation with some 12 000

members, has recently expanded to become
Butterfly Conservation Europe (Warren 2012),

and the North American Xerces Society has ex-

panded from its foundation interest in butter-

flies to encompass other invertebrates and their

ecology, with a recent substantial emphasis on
pollinator conservation (Black 2012). More
widely in the United Kingdom, Buglife—The
Invertebrate Conservation Trust—spans many
taxa and activities (Stubbs and Shardlow 2012).

Each of these groups employs permanent and
contract-based administrative and scientific

staff, and depends largely on fostering commu-
nity interests; for them, working together’ for

invertebrate conservation has become reality

with massive tangible benefits.

More immediate needs may depend on in-

formation given to the wider community to

encourage participation in conservation of

Australia’s biological heritage, of which inver-

tebrates are a major component. This progress

could involve programs at the national or state

level, but may be more effective if relevant local

themes of flagship species are used. The Eltham
copper is one such example, with local schools

continuing to participate in community con-

servation effort and publicity. Increasing inter-

est in local natural history can be promoted
through younger school children, junior and
older field naturalists, while gardeners could

build a larger pool of capability. One important

group that has to be considered is teachers be-

cause they can stimulate the interest of young
children. However, who can train the train-

ers? Loss of ‘succession’ in natural history ex-

perience is widespread but, perhaps, nowhere
more so than for invertebrates. The rapid loss

of capability amongst professional and amateur

entomologists, unless redressed, will leave a

major gap that will be very difficult to fill. The
problem is not unsolvable but may best be over-

come through the widest possible community
awareness and participation in conservation

being canvassed. As Masters (1996: p. 202)

commented ‘Networks of conservation agen-

cies, scientists and volunteers are the future of

nature conservation in Australia’.
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Eighty Years Ago

SURVIVAL OF FAUNA

One of the marked features of modern times is the rapid elimination of native animals with the spread

of colonization, the facilities for travel and communication, and the increasing deadliness of appliances

used to destroy wild life. In Australia many types of fauna have already disappeared. Through many ages

Australian animals, protected by open seas, isolating them from powerful and rapacious animals found
elsewhere, had thriven under a sheltered life, and developed unique features. With the advent of the white

man and his domesticated animals, and inter-relationship with every country, the balance of nature was
inevitably disturbed. Now, unless very stringently protected by law, and by the force of an awakened public

opinion, alive to its own interest in doing so, the remainder of our marsupial species, with the monotremes
are doomed to extinction.

From The Victorian Naturalist L, p. 88, August 7, 1933
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From ‘Forgotten’ to ‘Flagship’: getting Leadbeater’s Possum
back into the spotlight

Sue Bendel

Abstract
This paper focuses briefly on Victorias Faunal Emblem, Leadbeaters Possum Gymnobelideus leadbeateri, and
on the community group Friends of Leadbeater s Possum (FLbP) that was formed to help protect the threat-
ened species. A chronology is presented that lists actions taken by FLbP, separately or in conjunction with
other groups, since its inception in 2004. Related events that have impacted on the habitat of Leadbeaters Pos-
sum are included. (The Victorian Naturalist 130 (4) 2013, 174-177)

Keywords: Leadbeater’s Possum

Leadbeater’s Possum
History

Leadbeaters Possum Gymnobelideus lead-

beateri was discovered near Bass River, south

Gippsland, in 1867, and was originally known
from only five specimens, the last of which was
collected in 1909 (Wilkinson 1961). The pos-

sum was named by Professor McCoy after John
Leadbeater, the taxidermist at National Mu-
seum of Victoria (now Museum Victoria) who
was responsible for mounting the first speci-

men. For many years the species was presumed
to be extinct, until it was rediscovered in 1961

by Eric Wilkinson (Wilkinson 1961). With the

assistance of a staff member from the Museum,
Wilkinson and other members of the Field

Naturalists Club of Victorias Mammal Survey

Group were able to find and collect a specimen
east of Marysville (Rasmussen 2001; Wilkinson

1961). The possum species was made the Vic-

torian State Faunal Emblem in 1971 (Victorian

Government Website).

Description

The range ofhead and body length of Leadbeat-

ers Possum is 150-170 mm, and its tail is 150-

180 mm. An adult weighs 100-135 g in spring

and 110-166 g in autumn. It is greyish brown
above, paler below, and has a distinctive dark

dorsal stripe from forehead to base of tail. The
tail is club-shaped, being broader near the tip

than at the base.

The possum is listed as endangered’ in both

the Environment Protection and Biodiversity

Conservation Act 1992 (EPBC Act) and the

IUCN Red list of Threatened Animals 2004
(Clayton et al. 2006). It is estimated that there

are only 1000 individuals left in the wild. The

current decline in numbers is occurring be-

cause timber harvesting and bush fires are

causing a decrease in the available habitat.

Leadbeater’s Possum habitat consists of mon-
tane forest in the Victorian Central Highlands,

with the canopy cover consisting of Mountain
Ash Eucalyptus regnans

, Alpine Ash E. delegat-

ensis and Shining Gum E. nitens. These trees

occur at altitudes of 400 - 1200 m. Some Lead-

beater’s Possums also are found in sub-alpine

forest ofSnow Gum E. pauciflora at altitudes of

1400 - 1500 m. There is a genetically distinct

lowland population in Lowland Swamp Forest

with Mountain Swamp Gum E. camphora at

altitude 110 m.

Leadbeater’s Possum requires hollow-bearing

trees for nest sites. The possum particularly fa-

vours dead stags in an advanced state of decline,

with the top of the tree having been removed.

Habits

Leadbeater’s Possum’s social structure is unique

amongst mammals. Although for every three

males there is only one female, it is the females

that are dominant (Website: Australianfauna.

com/leadbeaterspossum.php). A nest is inhab-

ited by a female, her mate, her offspring, and

possibly other non-related males. The female

will defend her nest from any female not related

to her; males in the nest will assist in defense.

Scent is used to recognise family members. It

is also notable that family members will groom
one another.

A Leadbeater’s Possum reaches reproductive

maturity at two years of age. Breeding is mo-
nogamous between a pair of Leadbeater’s Pos-

sums and will remain that way for the entire
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life span. Mating does not occur in January or

February, but takes place throughout the rest of

the year. During mating seasons the possums

move quickly through the undergrowth and

carry nesting material in their tails. The gesta-

tion period for a pregnant female is not known
due to their habit of mating frequently. Litters

comprise one or two young. The young are

weaned from the mother by three months, and

are forced (by their mother) to be independent

at about one year of age.

Diet

The main component of the Leadbeaters Pos-

sum diet is insects found under bark, and vari-

ous forms of vegetation. The possum will use

its teeth to slice open tree bark, which will then

produce sap. In this way possums feed on the

sap from wattles for carbohydrate and insects

and spiders for protein. Protein makes up only

20% of its diet, but is essential for successful

breeding (Strahan 1995).

Friends of Leadbeater’s Possum
Friends of Leadbeaters Possum (FLbP) was

formed in 2004. The groups founder and inau-

gural president was Sera Blair, and she contin-

ued to serve in that capacity until late in 2012.

The Friends group was established to give a

voice to these elusive forest animals. The habitat

of Leadbeaters Possum is impacted by timber

harvesting (including salvage logging), bush-

fires, fire prevention activities (burn-offs and

firebreaks), and climate change. FLbP aims to

help Leadbeaters Possum survive in the wild

by encouraging public awareness, supporting

conservation efforts, providing nest boxes and

emergency winter feeding, conducting research

programs and effective conservation strategies

and policies (FLbP website). The ways in which

FLbP has pursued these aims since its forma-

tion are indicated in the following chronologi-

cal listing.

2006

FLbP undertook stagwatching on Mt Baw Baw
on several nights during the summer. At the

time, there was concern because the govern-

ment wanted to put in fuel breaks in an area be-

tween Reefton and Cambarville, which would

divide Leadbeaters Possum habitat. This would

be disruptive to breeding between colonies

because these possums will not cross the fuel

breaks on the ground.

FLbP also started the push for revision of Ac-

tion Statements from the Recovery Team. On
24 July 2006 FLbP met with John Thwaites,

Minister for Environment, Water and Victorian

Communities at a Community Cabinet meet-

ing with residents of the Yarra Ranges Shire

(Premiers Department web archive). Sera Blair

spoke to the Minister and remarked:
\ . . if there is one key thing we can get across to

you today it is that we want you to reconvene the

LBP Recovery Team before the State election,

to show the Victorian community that you are

serious about conserving endangered species and

saving our state faunal emblem.’

And he did, in Oct 2006!

Also in that year:

• using a grant from Australian Geographic ,

Dan Harley started Project Possum. This

meant that nest boxes could be installed in

Leadbeaters Possum habitat, at a time when

old hollow-bearing stags were beginning to

collapse;

• the last two captive Leadbeater s Possums died

at Healesville Sanctuary. There were no other

captive specimens in Australia.

2007

The creation of fuel breaks and sale of wood
continued to be of great concern in the loss of

Leadbeaters Possum habitat. FLbP referred

this issue to the Federal EPBC Act. During the

year FLbP provided assistance to Dan Harley

with the installation of nest boxes for Project

Possum.

A grant from the Threatened Species Network

sponsored a Leadbeaters Possum habitat train-

ing weekend in Marysville. Seventeen volun-

teers visited sites in the Central Highlands and

Yellingbo to be trained in recognising Lead-

beaters Possum habitat. The trainers were Dan
Harley and Steve Smith from the Department

of Sustainability and Environment, Lachie

McBurney from the Australian National Uni-

versity and Ray Gibson from the Field Natural-

ists Club of Victoria.

2008

FLbP began the Adopt a nest box’ project. This

was immediately successful, with 24 boxes

adopted by schools and individuals in the

first two months. In further work during the
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year, FLbP began an education program with

schools, and provided education materials.

In other developments of relevance to FLbP s

concerns during the year:

• The fuel breaks were allowed by Peter Garrett,

the Federal Environment minister, and the

Permanent Reserve was finalised by DSE so

that the Action Statement could be renewed.
• The Green Carbon Report (Mackey et al.

2008), prepared by a team led by Professor

David Lindenmayer at the Australian Nation-

al University, found that Mountain Ash are

the most carbon dense forests in the world.

This alone should ensure their survival due
to the importance of carbon stores to slowing

climate change.

2009

In February, the Black Saturday bushfires burnt

43% ofthe permanent reserve and intensive sal-

vage logging occurred. The population of Lead-

beaters Possum dropped to an estimated 1000.

On Lake Mountain, a small colony survived in

a nest box in an unburnt gully. FLbP supported

Parks Victoria with supplementary feeding of

surviving possums on Lake Mountain. Follow-

ing the fires they were fed twice a week, for four

to six months per year for three years.

2010

Salvage coupes continued to clear burnt forests.

Hundreds of new green coupes were approved

for logging by VicForests. FLbP organised a

tree planting in Yellingbo in response to die-

back in Mountain Swamp Gum. An art show
of wildlife was launched at the World Trade

Centre. This raised $10000 and a new logo was
created. On national Threatened Species Day
(7 September), an event for schools was held

at the World Trade Centre. A group of young
students began the HELP Team—‘Help the

Endangered Leadbeater’s Possum’. They raised

thousands of dollars for nest boxes (by selling

silicon bracelets inscribed with the words ‘Help

Endangered Leadbeater’s Possums’), and raised

awareness through media and events. Elly Rob-
ertson, the leader of the HELP team, was made
Youth Ambassador.

2011

In February, FLbP mounted a display at the

Sustainable Living Festival at Federation

Square, Melbourne, to publicise in the city the

plight of Leadbeater’s Possum. The Friends also

helped The Wilderness Society promote the

Ethical Paper Pledge. The 50th anniversary of

the rediscovery of Leadbeater’s Possum was cel-

ebrated at Melbourne Museum with a children’s

event and a rediscovery event in April, at which
Eric Wilkinson presented Elly Robertson with a

Mountain Ash seedling, symbolising the pass-

ing of care for Leadbeater’s Possum from one
generation to the next. The seedling was plant-

ed at the Cambarville Tree Planting Ceremony
in September.

2012

My Environment, another volunteer-based

organisation that aims to be a hub for up-to-

date information on the widest range of envi-

ronmental issues, launched a legal case against

VicForests in the Supreme Court, over logging

of endangered species’ habitat (My Environ-

ment website). FLbP donated $7000 toward
the court costs.

FLbP received a grant from Communities for

Nature, which enabled the group to employ two
part-time consultants for forest awareness, as

well as nest box monitoring with Project Pos-

sum.

Other occurrences during the year, in regard

to Leadbeater’s Possums, included:

• The surviving three specimens at Lake Moun-
tain were moved into Healesville Sanctuary,

after the other possums in the colony were
taken by a feral cat;

• The Captive Breeding Program started at

Healesville Sanctuary from the lowland pop-

ulation at Yellingbo;

• There was another tree planting in Yellingbo

Nature Conservation Reserve;

• In September, David Lindenmayer resigned

from the Recovery Team in protest at what
he saw as government inaction in protecting

Leadbeater’s Possum habitat.

Conclusion

Efforts by FLbP to ensure the survival of Victo-

ria’s faunal emblem consist of a combined ap-

proach involving FLbP Committee, members
and supporters, My Environment Inc, Heales-

ville Environment Watch Inc, The Wilderness

Society, Australian National University, and
Healesville Sanctuary.
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However, despite all of the efforts made, Lead-

beater s Possum still is in danger of becoming

extinct within 30 years. If this occurs, the ex-

tinction of this emblematic animal will not be

due to a lack of understanding of the biology of

the possum— it has been studied for 30 years

—

but because of the Victorian government’s ina-

bility to properly manage the possums habitat.
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Collaboration is the key:

how partnerships can strengthen endangered species recovery

Prue Simmons

Conservation Volunteers Australia, PO Box 423, Ballarat, Victoria 3353

Email: psimmons@cva.org.au

Abstract
In the world of threatened species recovery—or indeed any environmental effort—there seems to be an ever

increasing amount to do and an ever decreasing amount of funding to achieve it with. As the number of
threatened species increases, so too does a growing group of organisations, government bodies, recovery

teams, catchment management authorities, park managers, zoos, universities and community groups want-
ing to focus their efforts on helping these species avoid extinction. Contained within these groups is an array

of expertise on particular species, practical conservation knowledge, research and on-ground action that can
benefit species in their fight for survival. However, many environmental groups often work independently as

they strive to save species, competing with each other for funding and resources even though all have a com-
mon goal. In order to be effective in threatened species recovery, collaboration may hold the key. This article

will explore Conservation Volunteers Australia’s Wild Futures program as an example of how collaborative

partnerships can strengthen efforts towards assisting the recovery ofendangered species. (7he Victorian Naturalist

130 (4) 2013,177-181)

Keywords: collaboration, partnerships, Eastern Barred Bandicoot, threatened species recovery

Introduction

It has been termed the ‘Sixth Great Extinction

Event’—the current timeframe in our planet’s

history of rapid and exceptional species loss

across the globe—that’s equivalent to cata-

strophic events such as ice ages and meteorite

collisions (Eldredge 2001). Eminent biologist

EO Wilson has made the dire prediction that

half of the planet’s flora and fauna species will

become extinct by the turn of the 21st century

(Wilson 2003).

Since European settlement, in Australia alone,

at least 28 mammal species (including subspe-

cies), 4 amphibian species, and 23 bird species

(including subspecies) have become extinct, as

recognised under the Environment Protection

and Biodiversity Conservation Act 1992 (EPBC
Act) List of Threatened Fauna (Australian Gov-
ernment 1999). Increasing knowledge about

the rapid loss of species stimulates ever increas-

ing motivation by groups and individuals to

make a positive change to try to prevent further

species extinctions.

Whilst motivations and a multitude of ac-

tions to assist species in need are on the in-
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crease, finances dedicated towards the envi-

ronment seem ever harder to obtain. With so

many different causes and competing groups,

government grants and philanthropic funding

are spread thinly and many groups often miss

out on funding. It is here that collaboration is

the key: by combining industry knowledge and

resources, it may be possible to make big steps

towards rapid and successful species recov-

ery in the face of seemingly limited resources.

Indeed, around the world there is now an in-

creased emphasis on partnerships and collabo-

ration, which are central to supporting healthy

communities and landscapes (Wyborn 2012).

For some species teetering on the edge of ex-

tinction, combined efforts and successful col-

laboration may be their only hope for holistic

recovery and management.

Conservation Volunteers Australia

For over 30 years Conservation Volunteers

Australia (formally Australian Trust for Con-
servation Volunteers) has been one of Aus-

tralia’s leading environmental not-for-profit

organisations in tangible on-ground action and

landscape enhancement activities. The organi-

sation combines conservation action with com-
munity, enabling people from all walks of life

and from far and wide to take an active part in

positive conservation activities that protect and

enhance our precious landscapes and wildlife.

Since 1982, Conservation Volunteers Austral-

ia has been working with governments, local

councils, community groups, park managers

and local communities in engaging individu-

als in meaningful conservation activities for

the betterment of the Australian environment.

Over that time the organisation has grown to

be one of the most effective not-for-profit envi-

ronmental organisations, is recognised as part

of the United Nations Global 500 Environmen-

tal Forum, achieved a number of Banksia En-

vironmental Awards and engages over 12500

volunteers each year in hands-on conservation

projects around Australia and New Zealand.

The organisation’s core strength is in its com-
munity engagement, connecting people to the

environment through practical environmental

activities.

The Wild Futures program
In the realm of threatened species conserva-

tion and recovery efforts, it is often the excit-

ing research endeavours or captive breeding

programs that gain preliminary funding, with

the no less important but often much less ap-

pealing habitat enhancement activities lacking

the financial support. Although pulling weeds
or erecting predator proof fencing may not be

exhilarating to many, it is crucial to the impor-

tant future step of returning some threatened

species back to the wild.

Recognising the need for more funding, pub-

lic awareness and community engagement to

carry out this crucial on-ground work needed
for threatened species, Conservation Volun-

teers Australia began their national Wild Fu-

tures program in 2006. This program provides

an engaging opportunity for Conservation Vol-

unteers Australia to focus their conservation

and habitat enhancement efforts towards spe-

cific threatened species, helping to raise aware-

ness and conservation action for that species

through on-ground action, to improve overall

biodiversity in specific areas through habitat

restoration.

Species chosen for the Wild Futures program
are often umbrella species, where efforts to en-

hance habitat for that particular species may
also benefit many other sympatric species liv-

ing in the same or connected habitat (Caro and

O’Doherty 1999). For example, focusing efforts

on rainforest protection and rehabilitation for

Lumholtz Tree Kangaroo Dendrolagus lum-

holtzi on the Atherton Tablelands of Far North

Queensland may also help to conserve many
other species within and under the rainforest

canopy, including other mammals, insects and

birds, as well as raising the profile of the habitat

types in which they occur. Species covered by

the Wild Futures program are listed in Table 1.

Whilst Conservation Volunteers Australia’s

expertise centres on habitat restoration and

conservation, each species has particular habi-

tat requirements and conservation needs. To

ensure that the most effective in-situ conserva-

tion measures are carried out, the Wild Futures

program gathers advice from leading research-

ers and national recovery team representatives



Contributions

Table 1 . Wild Futures program — Focal species for 2013.

Species Scientific name State/Territory

Carnaby’s Cockatoo Calyptorhynchus latirostris WA
Eastern Barred Bandicoot Perameles gunnii gunnii VIC
Growling Grass Frog Litoria raniformis VIC
Tasmanian Devil Sarcophilus harrisii TAS
Richmond Birdwing Butterfly Ornithoptera richmondia QLD
Red-tailed Black Cockatoo Calyptorhynchus banksii graptogyne VIC
Southern Hairy nosed Wombat Lasiorhinus latifrons SA
Lumholtz Tree Kangaroo Dendrolagus lumholtzi QLD
Flatback Sea Turtle Natator depressus WA, NT
Malleefowl Leipoa ocellata VIC
Red-crowned Toadlet Pseudophryne australis NSW
Powerful Owl Ninox strenua VIC, NSW

regarding the species’ ecological requirements.

This initial collaboration ensures the most time-

ly and effective actions are carried out, combin-

ing expertise of threatened species ecologists

with the on-ground landscape recovery exper-

tise of Conservation Volunteers Australia.

In addition to habitat enhancement and con-

servation measures, the Wild Futures program

aims to raise awareness of the threatened spe-

cies through community engagement—anoth-

er collaborative effort in itself. Curtis and Dav-

ies (2012) provide an example of Conservation

Volunteers Australia’s collaborative approach

to management of habitat, outlining threatened

species recovery efforts at Brookfield Conser-

vation Park in South Australia. Here I outline

another example, that of the Eastern Barred

Bandicoot in Victoria.

Collaboration Case Study: Eastern Barred

Bandicoot

The Eastern Barred Bandicoot Perameles gun-

nii is a rabbit-sized burrowing marsupial, once

common throughout Victoria’s basalt plains

grasslands (Menkhorst and Knight 2001; Stra-

han and Van Dyck 2006). It is one of the few

native grassland mammals on the mainland to

have survived European settlement. However,

with over 99% of its native grassland habitat

cleared for grazing and agriculture, direct com-
petition from rabbits, and predation by cats,

dogs and foxes, its survival on the mainland

now looks bleak and the fate of Eastern Barred

Bandicoot population now relies on only a

handful of captive populations (Menkhorst

1996; Strahan and Van Dyck 2006). The species

is now listed as endangered under the Federal

EPBC Act 1999 and the mainland population

is considered functionally extinct in the wild

(Menkhorst 1996).

A small population of 60-100 Eastern Barred

Bandicoots exists at Hamilton Community
Parklands in western Victoria, with most of

the population contained within wildlife parks

such as Mt Rothwell Wildlife Sanctuary. The

main breeding program is at Melbourne Zoo
and Werribee Open Range Zoo and carried out

by Zoos Victoria.

With the high fecundity of the species (Back-

house et al. 1994) and the captive breeding

program of Zoos Victoria proving successful,

the Eastern Barred Bandicoot Recovery Team
identified the emerging issue in the need to

find large areas of protected habitat in order

to release captive bred bandicoots and con-

tinue to expand the breeding program suc-

cess. Woodlands Historic Park in Greenvale

(formerly Gellibrand Hill Park) was proposed

as a suitable site for the reintroduction of the

bandicoot. Woodlands Historic Park, a previ-

ous release site, had sustained a captive bred

bandicoot population from 1988-1998, when
factors such as dry conditions and competition

from European Rabbits and Eastern Grey Kan-
garoos contributed to the decline of remaining

individuals and eventual local extinction from
the reserve (Long et al. 2004). The 300 ha site,

known as the ‘Back Paddock’, needed over 7 km
of new predator-proof fencing, weeding, plant-

ing and ongoing fence maintenance to ensure
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that the habitat would be safe and suitable for

the bandicoot. Parks Victoria, the manager of

Woodlands Historic Park, did not have the ca-

pacity to re-establish and maintain the fence

alone, and the Eastern Barred Bandicoot Re-

covery Team did not have the resources to set it

up alone. Parks Victoria needed human capac-

ity to erect, monitor and maintain the predator-

proof fence; Conservation Volunteers Australia

was looking for meaningful activities towards

threatened species recovery for their army of

volunteers. Each party had something to give

and something to gain.

After discussions between Conservation Vol-

unteers Australia, Parks Victoria and the East-

ern Barred Bandicoot Recovery Team, it was
recognised that a combined partnership would
produce the skills, location, capacity and the

opportunity to better source the capacity that

was needed for such a project. A prospectus

was put together and joint applications for

grants submitted, resulting in the appointment

of a project officer to oversee the program. With
the expertise of the Recovery Team, assistance

with site logistics from Parks Victoria and the

on-ground action and management of a willing

army of volunteers from Conservation Volun-

teers Australia, a first step towards the ultimate

aim of endangered species recovery was made.

Along the way, other collaborators were in-

cluded to the overall program, including with

the Department of Environment and Primary

Industries, Mt Rothwell Wildlife Sanctuary

and Zoos Victoria, which further contributed

to the strength of the project. Conservation

Volunteers Australia also enlisted the help of

corporate supporters to assist with additional

finances and volunteer effort and was able to

promote the program to the local and wider

community.

Now, two years on, the predator proof fence

is complete, with over 10000 volunteer hours

invested into the creation and maintenance

of the fence and surrounding habitat through

planting native grasses and shrubs and remov-

ing weeds and predators to ready the location

for the imminent release of the Eastern Barred

Bandicoots. In June 2013, the first bandicoots

were released into the site.

Why Collaboration is the Key
Collaboration brings with it a number of ben-

efits. In a sector that is already crowded with

passionate species advocates, it makes sense to

pool our resources of expertise, time and mon-
ey for the greater goal of species conservation

and make strong, consolidated applications to

funding sources, rather than consistently com-
peting for the same grants and trying to achieve

the same goal individually.

Other benefits include:

• Greater media exposure—a bigger story to

tell, better network connections to get the

word out there about your combined efforts

or perhaps to a partner that has good media
connections that you don’t have (this is

particularly helpful for smaller and not-for-

profit organisations)

• Access to more varied knowledge, experience

and technical skills

• Increased credibility or public exposure for

your organisation or group by teaming up
with well-respected partners, leading experts

and larger organisations.

Philanthropic institutions and grant funding

bodies also like to see efficiencies through col-

laboration. There can often be more ‘bang for

their collective buck’, and a streamlined and
concerted effort towards achieving success.

So, how do you go about it? Once you have

determined your chosen species, need or niche

and what you want to achieve, some thought and

planning is then required to identify who your

ideal partner should be for your chosen goal.

There are some things to consider, such as:

• Who else is working in that space or with that

species already?

• What can you offer to a partnership? (Skills,

knowledge, materials etc.)

• Where are your gaps—what do you need?
• What is your common goal and how would
you each contribute to achieve it?

A partnership should always be a mutually

beneficial relationship and an important aspect

of this is clear communication. Before embark-

ing on a collaborative partnership it is advisable

to formalise the details of your common goals

and cooperative understanding in the form of

a Memorandum of Understanding (MOU).
Holding open discussions at the outset of col-
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laboration can allow participants to get to

know one another, building trust and shared

understanding of the different perspectives in

the group and shared goals (Imperial 2002).

These talks also allow you to clarify common
goals, discuss and designate responsibility of

each organisation, decide on processes for me-

dia relations and project promotion (particu-

larly important when collaborating with large

organisations or government bodies that may
have stringent requirements regarding public-

ity), agree on what an achievable end-point and

milestones of success look like, and allow each

party to develop a communication process to

express any concerns or issues that might arise

throughout the life of the partnership.

Once these finer details of the collaboration

have been established and a formal agreement

written up, it is also important to consult regu-

larly with all participants throughout the part-

nership to ensure mutual goals are being met

and all parties are content with the ongoing

progress, commitment and achievements.

Collaboration can provide huge benefit to

increasing an organisations skill set, and give

it access to a greater source of materials, ex-

pertise, exposure and ideas. Whether you are

a researcher, organisation, community group

or individual, collaboration may provide op-

portunities to access funding, increase capacity

to achieve goals, and advance efforts towards

threatened species recovery success. Pooling

our collective resources, particularly skills and

knowledge, is paramount if we are to make
headway in the ongoing and seemingly insur-

mountable task of saving threatened species

from the ultimate fate of extinction.

More information about this program and

many more examples of successful collabora-

tion towards threatened species recovery can

be found at www.wildfutures.com.au
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One Hundred and One Years Ago

FOREST PRESERVATION. - An effort is being made to arouse public interest in our rapidly disappearing
forests, and an influential provisional committee was appointed at a public meeting held in Melbourne
on the 28th October to organize a forest league. Membership was fixed at the nominal sum of 2s. 6d.,

and Dr. C.S. Sutton, North Carlton, who is acting as hon. secretary, will be pleased to enrol any persons
interested.

From The Victorian Naturalist XXIX, p. 107, November 7, 1912
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The benefits of engaging volunteers in urban bat research

Caroline Wilson 1 and Lisa Godinho2

'School of Botany, University of Melbourne, Parkville, Victoria, 3010
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Abstract
The engagement of non-professionals in scientific research is referred to as citizen science’ Citizen science
is important for answering research questions that rely on a large number of data collectors, and can be used
to inform the public about scientific topics. Using the Melbourne Microbat Project as an example, we discuss
the benefits of engaging the public in scientific research. The Melbourne Microbat Project included over 100
volunteers, who helped collect detailed data on urban bat populations. The involvement of volunteers in this

project was a positive experience for both scientists and volunteers. We also give advice to scientists and vol-
unteers about setting up and getting involved in a citizen science project, and provide details on two ongoing
citizen science projects in which volunteers can get involved. (The Victorian Naturalist 130 (4) 2013, 182-187)

Keywords: citizen, science, bats, Melbourne, volunteers

Introduction

The engagement of non-professionals in scien-

tific research is often referred to as citizen sci-

ence (Dickinson et al 2012). Over the past 100

years, scientific organisations have increasingly

included volunteers in large-scale monitoring

projects to broaden the geographical extent and
sample size of observations (Miller-Rushing et

al 2012). An early example of a citizen science

project is the National Audubon Society Christ-

mas Bird Count in the USA, which has been
carried out since 1900, and provides long-term

data on the population trends of birds (Na-

tional Audubon Society 2013). Today, advances

in technology have made it even easier for vol-

unteers to contribute to scientific research; for

example, web applications allow participants to

collect large volumes of location-based ecologi-

cal data and submit them electronically to cen-

tralised databases (e.g. Atlas of Living Australia;

Dickinson et al. 2012). Citizen science can be

used to tackle research questions that otherwise

could not be addressed without the involve-

ment of large numbers of data collectors (Bon-

ney et al. 2009; Silvertown 2009). Many widely

used ecological datasets come from citizen sci-

ence programs (Miller-Rushing et al. 2012), as

well as important baseline data (Dickinson et

al. 2012). For example, the Indicator Bats Pro-

gram (iBats), which monitors bat populations

globally through volunteer microbat surveys,

has provided new information on the abun-

dance and distribution of microbats worldwide

(The Indicator Bats Program 2013). Similarly,

the National Bat Monitoring Programme,

182

which has involved over 3500 volunteers since

1996, has provided essential information on
the population trends and habitat requirements

of microbats across the United Kingdom (Bat

Conservation Trust 2013). Citizen science also

can be used as a method of engaging the pub-

lic in the scientific process with the goal of im-

proving scientific literacy (Bonney et al. 2009;

Silvertown 2009), and to inform participants

about particular scientific topics (e.g. climate

change; Lowman et al. 2009). Additionally, citi-

zen science projects can provide a connection

between people and nature, which is essential

for generating broad-based public support for

biodiversity conservation, and to enhance hu-

man well-being (Miller 2005).

This article discusses the benefits of engag-

ing volunteers in scientific research (using the

Melbourne Microbat Project as a case study)

from the volunteer and scientist perspectives.

We present findings from the Melbourne Mi-

crobat Project, to show what can be achieved

by involving volunteers in scientific research.

We also give advice to scientists on what should

be considered when setting up a citizen science

project, and to volunteers on how to choose a

project. Finally, we provide information on two

ongoing bat projects in Melbourne in which

volunteers can get involved.

Case study: Melbourne Microbat Project

Insectivorous microbats (hereafter bats; Fig.

1) belong to the second largest order of mam-
mals (Chiroptera) and occur in all continents
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Fig. 1 . The Lesser Long-eared Bat Nyctophilus geof-

froyi, one of the 16 insectivorous microbat species

found in Greater Melbourne. Photo Lindy Lumsden.

across the world except Antarctica (Kunz and

Fenton 2003). Bats are a major contributor to

mammalian biodiversity and provide essential

ecosystems services. For example, bats play an

important role in suppressing pest insects (e.g.

agricultural pests and mosquitoes; Kunz et al.

2011; Gonsalves et al. 2013). Bats are one of

the few native mammals still persisting in ur-

ban environments (van der Ree and McCarthy

2005)

. There are 16 species of bats in Greater

Melbourne (van der Ree and McCarthy 2005).

Bats have been recorded in backyards across

Melbourne, including within the inner city

suburbs of Preston, Carlton and Essendon. A
number of studies (Vaughan et al. 1997; Gaisler

et al. 1998; Threlfall et al. 2011) have shown

that bats are sensitive to urbanisation, where

bat activity and species diversity are lower in

highly urbanised areas. The negative influence

of urbanisation on bats is likely due to the loss

of foraging and roosting habitat. Many Austral-

ian bat species depend on hollow bearing trees,

the density of which have declined from 13-22

ha 1

to 5.8 ha 1 within urban bushland rem-

nants in Melbourne (Harper et al. 2005), and

which is significantly lower (0.08 ha 1

) within

residential areas (Shukuroglou and McCarthy

2006)

. Melbourne, which has a population of

4.1 million, is Australia’s fastest growing capital

city, with up to an additional 1 million people

anticipated by 2030 (Department of Planning

and Community Development 2013). As Mel-

bourne continues to grow, it is essential that

the requirements of bats are quantified so that

we can better manage their habitat and ensure

their persistence in urban areas; however, at

present, there is very little information on the

ecology of Melbourne’s bats.

The Melbourne Microbat Project started in

2009 with the objective to describe the distribu-

tion and habitat preferences of bats within the

city of Melbourne, Australia. The Melbourne

Microbat Project is a collaboration between

the Australian Research Centre for Urban Ecol-

ogy (ARCUE), the University of Melbourne,

numerous industry partners and with fund-

ing from the Australian Research Council. The

researchers on the project (from ARCUE) in-

clude a postdoctoral research fellow and two

PhD students. The Melbourne Microbat Project

has three broad components, including: distri-

bution and habitat modelling, population via-

bility analyses, and a study on the roosting and

foraging requirements of bats. This article will

focus on the roosting and foraging component

of the Melbourne Microbat Project. The main

aims of the roosting and foraging component

were to determine the prey availability (noctur-

nal aerial insects) for bats in Melbourne, and

identify important habitat types for providing

prey; and to investigate the types of roost trees

used by bats in Melbourne’s parks and reserves,

and the influence of urbanisation on roosting

behaviour.

Methods
To obtain meaningful results on the foraging

and roosting requirements of bats, we needed

large, detailed data-sets. As a result, the data

collection process was highly labour intensive.

For example, to measure bat prey availability,

we needed to set up 120 insect traps (light traps)

and bat detectors (a small unit which records

bat echolocation calls) across Melbourne, we
also needed to sort and identify over 70000

insects, and perform detailed assessments of

more than 1 km2 of vegetation. Further, to in-

vestigate the roosting ecology of Melbourne’s

bats we needed to set up 400 harp traps (over

40 nights), radio-track 120 bats across three

field sites in south-east Melbourne (Royal Bo-

tanic Gardens Melbourne, Blackburn Lake, and

Valley Reserve), and assess more than 2 km 2 of

vegetation.
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The involvement of volunteers

The volunteers in this project were from Earth-

watch Institute Australia. Earthwatch is a not-

for-profit organisation which facilitates the

involvement of the public in scientific research

projects. Earthwatch, along with state and lo-

cal government, is one of the Industry Part-

ners which provided support to the Melbourne
Microbat Project. Earthwatch contributed to

the Melbourne Microbat Project by providing

volunteers to assist with field and lab work.

These volunteers were part of two Earthwatch

programs: Scientist for a day and Student chal-

lenge. Scientist for a day was an overnight pro-

gram which involved members of the general

public, families, and corporate groups. Student

challenge was a week-long program designed

for high school students aged 16-17 years. Both

programs included 6-8 volunteers per session,

and from 2009 to 2012 a total of 108 Earth-

watch volunteers (28 for Student challenge, 90

for Scientist for a day) were involved with the

Melbourne Microbat Project. Tasks carried out

by Earthwatch volunteers included:

• Setting up harp traps (see back cover)

• Recording data (weight, measurements, etc.)

from captured bats*

• Counting and measuring trees and shrubs

• Helping to radio-track bats (Fig. 2)

• Carrying out stag watches (observing bats

emerge from roosts at dusk)

• Sorting and identifying insects

*Note - Only volunteers who are trained in bat

handling and have current vaccinations against

Australian Bat Lyssavirus can handle the bats

directly and take measurements.

The involvement of citizen scientists made it

possible to run a large-scale project on urban

bats. With the help ofvolunteers, the Melbourne

Microbat Project was more efficient in terms of

cost and time. For example, to set up 400 harp

traps it would take 170 hours with two people,

100 hours with Scientist for a day teams, and 40

hours with Student challenge teams. The Student

challenge teams were generally more efficient at

setting up harp traps as they were able to master

skills throughout the week-long program.

The benefits of involving volunteers in the

Melbourne Microbat Project

From the volunteer perspective

Volunteers were valued members of the re-

search team. They set up field equipment and

collected ecological data, while being able to

discuss the research and wider conservation

issues with scientists. Volunteers also experi-

enced something unique, seeing animals they

had not realised existed in Melbourne, and ac-

cessing areas that are normally off limits to the

public (i.e. the Royal Botanic Gardens in Mel-

bourne and Cranbourne after dark). Volunteers

also gained an understanding of the issues fac-

ing bats in urban areas and their importance in

urban ecosystems (i.e. controlling pest insects,

and contributing to mammalian biodiversity).

Students in the week-long programs enjoyed

the opportunity to master new skills and devel-

op friendships with their teammates. We also

found that volunteers still learnt something

even when the weather was inclement or no

bats were caught. They gained an understand-

ing that field-based research doesn’t always run

smoothly, and developed an appreciation of the

effort involved in collecting ecological data.

Feedback from Earthwatch volunteers in-

volved in the Melbourne Microbat Project in-

cluded the following comments:

‘Fun and informative. Really enjoyed this unique

experience.’ Bridie - Scientist for a day.

‘I now have a new appreciation of bats.’ Jason -

Scientist for a day.

‘It has made me want, even more so, to pursue

a career within science.’ Maddy - Student chal-

lenge.

From the scientist perspective

The involvement of volunteers enabled us to

capture and gather data on large numbers of

bats and efficiently survey environmental vari-

ables such as vegetation structure and insect

prey abundance. Having a team of willing re-

search assistants also made logistically impossi-

ble tasks possible (i.e. simultaneously collecting

extensive data from different field sites across

Melbourne). Involving volunteers with diverse
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backgrounds also provided new perspectives

and input into our research goals and meth-

ods. Additionally, directly involving volunteers

in scientific research was a great way to create

awareness about bats and deliver messages on

conservation to the public while, at the same

time, carrying out significant research to help

conserve bats in our urban landscape.

Findings from the Melbourne Microbat

Project

With the help of over 100 volunteers, we were

able to collect meaningful information on the

foraging and roosting requirements of Mel-

bourne’s bats. Some of our results included:

• In Melbourne’s parks and reserves, bats

roosted within the trunks and branches of

small-diameter (30 cm) dead trees, and under

the dead fronds of palm trees. Bats showed
a preference for these roost types during

breeding and non-breeding seasons. The

protection and provision of these roost types

will benefit urban bat populations.

• Remnant bushland reserves and well-treed

riparian areas are important foraging zones

for urban bats; residential backyards also

provided a greater abundance of prey than

expected.

• Providing more trees and greater understorey

will promote more insects and provide greater

foraging opportunities for bats.

This information is essential for developing

conservation plans and guidelines for land

managers (how to effectively manage roosting

and foraging habitat for bats) and for facilitat-

ing future research, which will help to minimise

the negative effects of urbanisation on bats and

ensure their continued presence in Melbourne

and other cities worldwide.

Recommendations for scientists and

volunteers

Scientists: how to involve the public in your

research programs

When designing and setting up a citizen sci-

ence project there are a few things to consider.

Firstly, think carefully about the number ofvol-

unteers required, what tasks they will be doing,

and the skills they will need to learn. Consider

how long volunteers will need to participate in

the project. If your project involves complex

tasks, where volunteers will need to be trained,

it will be less efficient to employ a short-term

volunteer. To help things run smoothly, de-

velop clear instructions and structured activi-

ties with explicit goals. Inform volunteers of

the schedule of field or lab activities at the start

of each day, so they know what is required of

them. Be aware that, if large numbers of vol-

unteers are collecting data, data integrity may
be compromised. However, careful planning

and data quality checks (i.e. comparing to other

data-sets to identify outliers, having research

staff enter data and perform checks), can en-

sure consistent, quality data are collected. Hav-

ing a regular, knowledgeable core of long-term

volunteers also helps to ensure data quality.

Make sure the experience is enjoyable for vol-

unteers if they are helping out for more than

a few hours; offer other activities during work

breaks (i.e. a presentation or an open discus-

sion about the research project, conservation-

themed trivia, nature walks). Lastly, motivate

volunteers through acknowledging their efforts

and informing them of your findings so they

can see the significance of their contributions.

Feedback and communication with volunteers

is particularly important for ongoing projects

that need to attract ongoing volunteers in order

to be viable.

Volunteers: how to get involved in science

research programs

There are a wide range of long-term (i.e. on a

regular weekly or monthly basis) and short-

term (i.e. over a weekend) citizen science

projects to get involved in, including the two

projects listed at the end of this article, and

through organisations such as Earthwatch In-

stitute Australia and the Field Naturalist’s Club

of Victoria. When investigating citizen science

projects, read project descriptions carefully and
ask questions to help assess whether the volun-

teer role would be suitable for you. Be aware

that some projects can involve long work days,
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overnight work, or working in sometimes un-

favourable conditions (i.e. in hot or humid en-

vironments). While you are volunteering for a

citizen science project, ask questions or partici-

pate in discussions with the scientists leading

the project; this is an excellent chance to learn

something new, and also to contribute to sci-

ence through your own observations.

Other citizen science projects with bats in

Melbourne

Here we present examples of two ongoing

citizen science research projects in Melbourne:

the Flying-fox count at Yarra Bend and the Wil-

son Reserve microbat roost-box project. Both

projects run throughout the year and new vol-

unteers are always encouraged to get involved.

Flying-fox count at Yarra Bendy Kew
The Grey-headed Flying-fox Pteropus polio-

cephalus resides in a camp at Yarra Bend, Kew.

Since 2003, monthly fly-out counts (counting

flying-foxes as they leave the camp at dusk)

have been carried out by volunteers to deter-

mine the population size of flying-foxes at Yar-

ra Bend. The number of flying-foxes within the

camp varies seasonally and annually, and can

reach up to 40000 over the summer months.

Information on population size and distribu-

tion is essential for the management of flying-

fox populations. New counters are welcome at

the fly-out count, and training is provided on
the night. To find out more about this project

go to http://arcue.botany.unimelb.edu.au.

The Wilson Reserve microbat roost-box

project, Ivanhoe

This project involves the monthly monitoring

of bat roost boxes, which have been set up at

Wilson Reserve, Ivanhoe, since 2005. This proj-

ect is run entirely by volunteers, and have in-

cluded scientists, students and members of the

public. The aim of this project is to investigate

roost-box usage, and to carry out a bat-banding

program to gather information on population

dynamics and life history. Tasks carried out by

volunteers include: taking measurements of

bats (for those who are trained in bat handling

and have current Australian Bat Lyssavirus vac-

Fig. 2. A group of volunteers using radio-telemetry to track a Goulds wattled bat Chalinolobus gouldii to its

roost. Photo Earthwatch.
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cinations), carrying and stabilising the ladder,

carrying the bats in cloth holding-bags, record-

ing data on box contents, and animal measure-

ments. Several volunteers have become experi-

enced and competent bat-handlers as a result of

their participation in this project. The Wilson
Reserve roost-box project is carried out one
Saturday afternoon per month, and new volun-

teers are always welcome. Volunteers can also

help monitor roost-boxes at the nearby Burke

Road Billabong, Kew, which are checked on the

same day. A similar and longer-term project at

Organ Pipes National Park in Sydenham, con-

ducted since late 1994, has also involved many
volunteers, some of whom have become long-

term contributors to the monitoring project. To

find out more about these projects go to:

http://portphillipwesternport.landcarevic.net.

au/fo-wilson-reserve (for Wilson Reserve) and
http://home.vicnet.net.au/~foopnp/ (for Organ
Pipes National Park).

Conclusions

We found that engaging volunteers in the Mel-

bourne Microbat Project was beneficial for

both the volunteer and the scientist. Volunteers

learned new skills, experienced something

unique (i.e. seeing a bat up close) and developed

an appreciation for the data collection process.

For scientists, it was possible to collect a large

and valuable data-set, while at the same time

raising awareness about bat conservation issues.

Overall, with appropriate planning, citizen sci-

entist projects can provide scientific data that

can be used to develop conservation guidelines

and improve scientific literature, while foster-

ing links between the scientific community and

the general public to promote the importance

of valuing biodiversity.

Acknowledgements
We would like to thank Rodney van der Ree and
Robert Bender for assisting with this paper. We also

thank the Australian Research Council, and the state

and local government sponsors that provided support

to the Melbourne Microbat Project; these included:

Melbourne Water, Department of Sustainability and
Environment, Parks Victoria, Bayside City Council,

Melbourne City Council, Monash City Council and
Cardinia Shire Council. Earthwatch Institute Aus-
tralia also contributed to the Melbourne Microbat
Project; we thank their staff and hard-working vol-

unteers. Thanks also to The Holsworth Wildlife Re-

search Trust for financially supporting the project. We
would also like to thank the Royal Botanic Gardens

Melbourne and the Australian Research Centre for

Urban Ecology, as well as colleagues Lindy Lumsden,
Fiona Caryl, Brendan Wintle, Tanja Straka, Simone
Harvey and Jo Saich.

References
Bat Conservation International: http://batcon.org

Bat Conservation Trust: http://www.bats.org.uk

Bonney R, Cooper CB, Dickinson J, Kelling S, Phillips T,

Rosenberg KV and Shirk J (2009) Citizen science: a devel-

oping tool for expanding science knowledge and scientific

literacy. BioScience 59, 977-984.

Department of Planning and Community Development:

http://www.dpcd.vic.gov.au

Dickinson JL, Shirk J, Bonter D, Bonney R, Crain RL, Mar-

tin J, Phillips T and Purcell K (2012) The current state of

citizen science as a tool for ecological research and public

engagement. Frontiers in Ecology and the Environment 10,

291-297.

Gaisler J, Zukal J, Rehak Z and Homolka M (1998) Habitat

preference and flight activity of bats in a city. Journal ofZo-

ology 244, 439-445.

Gonsalves L, Lamb S, Webb C, Law B and Monamy V (2013)

Do mosquitoes influence bat activity in coastal habitats?

Wildlife Research 40, 10-24.

Harper MJ, McCarthy MA and van der Ree R (2005) The
abundance of hollow-bearing trees in urban dry sclero-

phyll forest and the effect of wind on hollow development.
Biological Conservation 122, 181-192.

Kunz TH, Braun de Torrez E, Bauer D, Lobova T and Flem-

ing TH (2011) Ecosystem services provided by bats. Annals

of the New York Academy ofSciences 1223, 1-38.

Kunz TH and Fenton MB (2003) Bat Ecology. (The University

of Chicago Press: Chicago).

Lowman M, D’Avanzo C and Brewer C (2009) A national

ecological network for research and education. Science

323, 1172-1173.

Miller-Rushing A, Primack R and Bonney R (2012) The his-

tory of public participation in ecological research. Frontiers

in Ecology and the Environment 10, 285-290.

Miller JR (2005) Biodiversity conservation and the extinc-

tion of experience. Trends in Ecology and Evolution 20,

430-434.

National Audubon Society: http://birds.audubon.org/christ-

mas-bird-count

Shukuroglou P and McCarthy MA (2006) Modelling the oc-
currence of rainbow lorikeets ( Trichoglossus haematodus)

in Melbourne. Austral Ecology 31, 240-253.
Silvertown J (2009) A new dawn for citizen science. Trends in

Ecology and Evolution 24, 467-471.

The Indicator Bats Program (iBats): http://www.ibats.org.uk

Threlfall C, Law B, Penman T and Banks PB (2011) Ecologi-
cal processes in urban landscapes: mechanisms influencing
the distribution and activity of insectivorous bats. Ecogra-
phy 34, 814-826.

van der Ree R and McCarthy MA (2005) Inferring persist-

ence of indigenous mammals in response to urbanisation.
Animal Conservation 8, 309-319.

Vaughan N, Jones G and Harris S (1997) Habitat use by bats
(Chiroptera) assessed by means of a broad-band acoustic
method. Journal ofApplied Ecology 34, 716-730.

Received 7 March 2013; accepted 1 1 July 2013




